2. mmmwKDmm 

u Hi^n£jg^3#H>-e&3 0 :nt#oT« ^mam^y F(Dt4igft±^ 

V £mfr\tiVm<DM%mm$km^ (WT, MR (Magnetoresistive) MThh 

mmvmmffifttvmizmrtznfcmm^^v^mL. 4>&< t%-u^TM 
mm^^±mmmm<Dm\z, znzizftVTmmznfzmm-cmiznrmm 

tz\%T\ mm^y HotitgcD^^, mm%m&m& ziztz, mmmmz&v 
(d^d t'ct^^w^ h z> y ?m<Dmm&V5±T&fc#>\z, h u &mjgfimm 
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flit*. 6tl^:^3aSrB'3 o 

§ ^ <h # pjtg \ztzz>o tmm \zwm$t> & s^fc^orxa-h/w 

h&toltrttffi** WA^ffl#^6, 2 5 9, 5 8 3 B 1 ^HJifW, #H 
*5Mftf£6, 4 0 0, 5 2 5Bl§MiS» fe±^I#ifi5, 7 9 3, 5 7 8 

Z\Z\X\ 02 l&£T$m2 2^#1LT, TSUSll:, XD-h/Wb^ 

02 1 iC^Ufcck^Kl* Tg&M/f 10 1 <D±tZX.y?->ir?X9 10 2 

u :ci^>m^ i o 2 ^m^xymmmm 1 o 1 sijR«i:iyf> 
^it, tmiii o itcssaji o 3£0j&-r& o :©^s-eH> tsbm® 
i o i iz&f&zn&mffi i o 3 zmffctzmm. 104^ ioi©± 
mzmmzfcz&oizmtftrzut&mv^. mz. iiio4©5-fe. rmm 

illOl <D±Wizm*$Hft 1 0 4 a <Z)®ii, TMM 1 0 1 ©±®lcgj£fc 

wtc mm3r*yzfmzMf&-tz>m\z\z. 02 2^bfc=t-5tc, x.?^?-? 
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, T«l 1 0 1 d«*ffl-rs*T«M»» 1 0 6 SfiUT, TflHBlM 1 0 1 
* «fcOf«U»B 1 0 6 ©±®&¥SfcTS. ftt, ^©spa<bsnfcBS©±^flB 

^©i5/!tffi*0*fttH:, W«©J:5IC, Ml 0 3©iil 0 4©^, 
fliii i o 1 ©±iBfcifiV>aB# 10 4a ©Steu T«8kB 1 0 1 0)±M\z 

^©Sftj^tftE^ 

£#8; & s#-r s ^ £ k * * . 

« H ® t % 2 ©MB £ & W fc« tt £ nfc * * v 7! 4: > '> 

fc < £ *>-aWflS l itffg 2 ©«»B©IWfc» m l *3<fctf!g 2 ®««)ifc*tb 

86 © "7 X ^ £ ^ J&T £ If§ 
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*%0J©^a^!y KoJE&Jfrifcfc&wr, xn-hMhfl xn-hA 

\z^w-mt-t z>j:m*ffi7LX\,*xb&\,\ zw^-mt'r&xniz&ttzmmm 

M££nTS>£v>. e:<7)«^, i2©iiin ygoxtcsifisnsffi 
fiSt^iii, mi(o^tt®o±®^#igtCcfcD¥Sft:T-2>xig<h, ¥S<b$n 
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m 3 A&&ztm 3BH. 02 A&&xfm 2 B\zm< xm&mm-t&fzitxDmffi 

0T&5„ 

0 6 A*5 «ktf @J 6BH 0 5 A*3«fctfH 5 B £iffi< Xg£gfti?rr5fc«>©0rffi 
0T&&O 

0 7 A*«t^0 7 B«, B6 A£J;tfB6 BfctiKxe$ffi9§?£fc&0lff@ 
0 8 A£J:<OT8 Btt, 0 7A*5ckOT7B(C^<X@€ra-r-5fcJse>©»f® 

0 9 A*«fcOT 9Bit 0 8 a& 0 8 b \zm< nn^mm-r^tc^mm 

01 0 A*5i:OTl 0 Bli M9 A&£Z$m9 BlZffi.<Jm&WtW?Z>rclb<D 

01 lAfci^Bl 1BI1 01 OA^ock^01 0Bfc«KXg£ift9rr5;fc 

01 2 AfectOTl 2 B«, 01 lA^Bl lBfciK<Xli£Ift9rra& 
*co^rM0-ea5^o 

01 3A&=k££01 3BIJ, 01 2A*5J:tfEll 2 B (OgK IgSIJifltSfc 

01 4AMffil 4B(1 01 3A*5ck^01 3Bl:i<Ig$^t§fc 
#><Z)#r®i0-e&£o 

;u©^tt££OTM£^T¥E0-e&& o 

Hies, *mw(D%, i <omfi©^j8c*its»BifiBi^'sy H©*j«*^"r» 
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017 A^cfcu® i7B«, ^mnom i <Dmm(Dmmjz^mmm%^y k 

SI 9A££OTl 9 Bit. 01 8Afc^ll 8Bl:i<Ig€W§fc 
0 2 QA3£&T$m2 OBtt, 01 9 A&iOT 1 9 B \ZM< 

Cm l <D&M<Dim\ 

£T\ 01 A&V>L01 4 A, 01 BfcV>UKl 4B, il5fe^|16$; 

ifcijrrs. 01 A^ViLHl 4AttXT^7U>^iB*<k^S«0±®tC 

Mfc»r®£*U HlBft^LHl 4BliI®MOX7^7U >iffitz¥ff 

So 

^JfiO^ffi^SjWIJUKfC^ry 0 1 A&i;tf0 1 

• ^-£A#-/\'-f F (Al 2 0 3 -Ti0 ,kr)«:5lSl©±l:. 0«l*.fcf7 
(A 1 2 0 3 ) <fc9fcS*fe»JI2&, m~3#m©J3#*t?J£arrs. 
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*tf3~4/£m©»*fc»*U «*tfft««W* (OT> CMP^ASf. ) 

, «*t^2 0~4 0nm©ff*fcJ§Mrr*. Tffi'>-^ F3=* <y 7I&4 

©±fc, iI^M©MR$f 5$, R+nm©J»*l:)ll«t5. MR* 

ft^fc^ft^SZfc* 5 '?**. H*bfc*^ T*5/-;H«*iry 

^(3^§ 0 T^^^t7^4i5<fct;MR$f50±i:, Ife^ 

Mi UT©±^y-^K^t v -fm 7 ft. 2 0 ~4 0 nm©S*l:M 

H^>f^*-a!5> (DLC) •>-jH < ^t!y^K4, 7 tt, X 

Dft«ttil9«. »0. 3 tfm©J»*T?»*-r*. «W 9 ©±1B^* 

©±fc, IttWfiCioT, TMS110©f l©110aS:, 5-1 
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^5. TWIlOd il©110at, ^jzSTf 2 <£>/■ 1 0 b, ^3© 
« 1 0 cL W,4<Dm 1 0 f &&X$m&m 1 O c, 10e, lOgt^tfo 

^1011 0 ate, MZtf, mtVTN i Fe (N i : 8 Oii%, Fe: 
2 Oii%) iataWm^^Tab^N i F e (N i : 4 5fi*%, F e 
: 5 5MS%) , CoNiFe (Co: 1 011%, N i : 2 011%, F e : 
7 0M%) SfcteFeCo (Fe : 6 7fi»%, Co : 3 3fi*%) SrJS^T 
, feo^taoTMLTfcJ;^ fg 1 OB 1 0 a te, *m<hUT 

MI^STOT^^ C o F e N, FeAIN, FeN, FeCo, FeZ 

lOHOatt, X/Vy^SCioT, 0. 5~1. 0 fim©Jl^l:Mt§fe 

^l(Dll0a©±II, Mtf7;^ti!)Ja:5»»Rl 1 #1*-^ 
0. 2am©JI*TMt5. Igill 1 $M(:x-7f >^bt, B 

2 ©B 10b £^Jf 1 0 c ^&«£;k^T, MMHR 1 1 \zT%UW>* 

mz, m^t^ifi, "miomi oa^i&iiii i&mo&o\z, m^t 

3«, wi i*«iaiasnfc<s«rt»cBBB$n5. 7i/-A^ifc 
mx\M*y\L-kJLv3-yy\z&ix. m©3^, Iia<jn3 

til l©±fc, 7l/-AJ?)otil:<fc-3TTa5iiI 1 0O^2©Il 0 b*5 
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^ 1 co® 10a co±(c, ^n^nitt^J: 0 2 CDS 1 o b^^xsm^m 
10c$, ^nfnWAtf3. 5-4. 0 tfmCDP^Tfl^&TSo ^20ll 0 
b^iOTMS 1 0 c ITS, i^.«N i F e , C o N i F e SfcfctF 

eCo»Sn5. -^J^UT> fg 2 CDS 1 0 b^cfcO^r/B 1 0 

cOtmtLT. t&taW8Lm&.W 1 . 9-2. 3T (t-X^) ©CoNiFeS: 

H*bfcna«, Sll©n>r;H 3> fg2CDJIl 0 b&cfcO^SJl 1 0 c 
T, fglGDSl 0 aOTW{lX>yf>^bt, SlOllOaS/^-^ 

1 9 £Eflrr^#&«fc. wa«7* h h«fc K>tz%mmm 1 5 ^jg^-rs 

. Z\(DWn 1 5«, ^<tfe, $2©il0bt$l©3'f;H3tOliSI, 
fgico:n<;n 3co#OT, *5<fctfii*SJi l 0 ctSiowi 3 tanged 

0fe»116^ 4~6 jLtmCOIP^^-r-So 

H4A^itJ!H4B WlgS^t. :©Igtlt 0ijMCMP(:J;oT 
■ ^2 CDS 10 b, 1^11 0 cMWil 5^ItHl, J.^SS 2 <&» 1 0 
b, MIlOc, 1 5*5<fctfl&»Ji 1 6 (04A*«t^i4BTSi/T 

bi 5 A^irm 5 b ii*oii&^t. dcoxg-ct^ m&mi 5&m£Ltz 

MAfiCVDftl:J;oT, «S#:cD±®^:#:^a^ct:-5{c, 0**.fcf7\H/^:*- 
£&&«tt*l)El 7£JBJdcT£. dtlKcfcO, m2<omi 0 b£fglcorK;H 
3<h©lSk fgicozKJH 3CD#;&fyj, &cktf^Bi 0 c<tfgicDrK;ui 3 
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©J?^«, «AtfO. 08-0. 15/tmW. I©eil7H 
*JET-C1 8 0*522 OtJ©M*©T*I?, !W»fcfcfflV>&n*#ttfcbT© 
H 2 CK N„ N 2 0£fcteH 2 0 2 <L, ii«fflV^n^^tbT©Al ( 
CH 3 ) .SfcJiAlCl.^SKllWKW^It^nftitfcJ:?), CVDSl: 

&&fg 1 ©#*)HI£> «Atf5 0nmOH*T?»)«t5. £©!f§l©#m 
CVDttlCiot, «AtfCu«kDft*JS2©»«lt. «A«5 0 
nmO»*Till«-4. *2 0i«tt, i2Cll0btilO3^13t 
©M, »l©3-f;H 3 ©MM. *±tl«»ll0ci:IlO3^H 3£© 

$ UTM^I^ It^SWt UTf^tlS. £ 1 *5<fctf HI 2 ©#*flH 

z<Dmmm^ 8e>o*©R©«s*«k^>-i«Jitb 

i9p^ 0J;U£3~4 /ira0»*«f5. *«BU3<ktf**Ji 1 
gplt W,2<DU«()Vl 9Wt5fcJ6Cffl^^. CVDStlioTM 

i9p«n^tiao, *2oiiobt»i©3-fjn 3 ton. ii 

H6A^B6Bl»lS^t. £©I@Tte> 0U*.fcjrCMPK:<J:oT 

, m 2 ©Hi ob, iijssi oc*5«kr^fii©3-r;n 3^*ffi-rss"r, 

HI 9p£WJgTSo -ntCctD, ^2©il 0bt*l©3^1 3t©n, 
!H1©zk;h 3®#«m. *«kt«IWii 0ct*iO3^H3toiWi:» 

9F*tt. $§2©B1 Ob, IttllOc. il^JH 3*J:I«S203'f^ 
1 9©JP**WL«2. 0-3. Oitml:^i^:fT^^203<JH9tt 
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, SI 5fc#^6A-6A»T^Stt*IU®£^fc>LT^5. 0 1 5 Id 

If:M^tlSgil2 1, 4 6, 4 7, ±^MB3 O&J^XT^TU 

S^«f|5ifi^<DgB^^«^g|5 1 3 b^tt^tlT^^o Sfc, ^2©D>f^ 
1 9tC^tt^f^{»J^ifi^©^^«^^l 9 a^tt^tlTViSo f2©3 

gftt, HI 1 5 iZ^Lfc^ O \Z, y^mmM 10©^l©I10a (DMWZ.UW. 
$tl-5=t-5tC, 2OC0U-HS44, 4 5^Mt§. 'J-KI4 4, 4 5(1 
ftlf'tl, gl^4 4a, 4 5a$tlTW. 

srai 3 a^^M^i 9 bit m\zBf&-2nz>mmm2 1 fc^oT&^n 

6\Z£-DTWkmznZ>&?\ZUr>T^2> e mmW>l 9 a<b»BSIU 5 ate, 
o£?\Z, m^&7)V^±&Klf£Z>mBWk2 0. 1~0. 3wmCD/P^-T 

Bi8.-tz a mz, mmm2 o<d?i=>, ^2©n 0 bfc*f/rr<5M\ a&rJii 

0ci:»5^, |gl ©n-^l 3©2 0CD^g&l 3 a, 13b(C*fJ5S-r 
i2©3-f;H 9©20©M1 9 a, 19b(lMn^. U — 
KS44(Djg^44 a\Zttfo?Z>mfr, &££PJ - 4 5 (Djg^giU 5 a tC 

ZK;H 3©20©W1 3 a, 13 b43ckZ>^ 2 <£>ZK ;H 9CD2 0<7)^ 
aJ19a, 1 9 b£^T, 3<;H 3, 19©±®^lo. 

W*.*£:7U— AJ&o£fcfctC«fcoT\ il5i:^Ucgil2 1, 46, 



12 



4 7£j£f£-r<5. Sil2 1, 4 6, 4 7(1 £S> MAfcfC u Kcfco T^fig^ 
*!<£>. gi!2 1, 4 6, 4 7<£>J¥#-H #J;U£0. 8-1. 5wmt* 

#Cfc, ^«7l^-A^7^fe(I<i;oT, M2(Dmi 0 b0±(33©Il 0 
d£^f&U S^Sl Oc©±(C^)ll Oe«t§. ^3©il0dM 
tfiSISJl 1 0 e (DtiPtt UTfi, #l3.fcfN i F e , C o N i F e £fz\tF e C o 
^O^tl^. ^^Tlt -#J£bT, ^3©110d^MI10e©« 
**<hbT, tfrfara^SaU. 9-2. 3T©CoNiFe^ffl^fe©ttl) 
o £fc, fg3<DJl 1 0 d^3ck^M« 1 0 e<DmWt, mX&O. 8-1. 5 u 

mz. mm&<D±m±t£&m.o £?iz. m^\£T)i^±&vt£z>mmm2 2& 
m?%o commit, ^3©nod, m&m ioe, in 21, 4 6, 47 

&£Z$m&Wk2 2(D±ffitf*fiafc2tl. R~3Znt>(Dmfr&0. 3-1. 0/xm 

Mmm£K>t£z>M&m$:. 0. 3-0. 5 um<Dm?>-T*Mj&~?z>o m&mott 

^ilTd CoFeN, FeAlN> FeN, FeCo> F e Z r N^CQi^tS 

T> i3©I10d £^TSgB#&<£0^» 1 0 e ic^T^^^fC, ^-tl 

2 4bll mz^%\ZV7 h*7-T:£Z>£o\Z. &ffi^±®ct 9 < 
^tCT>^-^7^ h^tLW. :Octp/<!:X7f>m^2 4a, 2 4b 

\t. mA.\m.m^ntz2^(D^mm^^t^vv7.vm^n^--y^-t^z\t 

&tC, I7f>m^2 4a, 2 4b^fflK MA^t>t*-AX7f> 
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^2 4 a, 2 4 b<DTizM^tzffi&miZ&-DX, i3©ll0d, MHOe 

©±(c, ^n j etii4©iiof, i^iiog«$n§o i©i7f>^ 
M;U£> £-f> <^>E-AcojifT:£P^gicojli o aciicil^ 

|^{C*fLTfe-r^S^0~2 0° t^^cfc^^LTfT^o #f~> Xy^>£1£C0 
i»Jf 2 3 C0<«C0tt*^£[&irt£fca6K, ^>t*-A©jtfT#fr/^!& 1 CO 
BIO aO±ffi(Iif^[S]HMbT^g^6 0-7 5° £fcZ>£o\ZVT 

o£o\Z, mX\t7)V^-)-^K>t^^mm2 0. 4~0. 6wmO^^T 

?\Z&-£M&mzM$L-£n%* fr\Z. I'yf>m^2 4a, 24b*<J7h 
t7Um ^j^[»l0CMPI:ioT> ^4©il0 f, MllOg^ 

i«i2 5<D±mzfflmv¥mtTz>o z\<D^mmmz&.r>^ ^4©si 
o f tmmm2 5 <h(Dr^j:ra^H i o gtmmm2 5 tcorpmc^wfcfr 

f^^g»<^§i:*{C, Xyf>m^2 4a, 2 4 b CO U 7 

D&o\Z, m,M3fw7m2 0. 07~0. 1 jum(Dj?^.-C^-r?)o IB 

it^^^yji2 6C0tm«, T^S^CO^WTfecfcVib, Ru, NiCu 

, Ta, w, n i Bmmmvki&mtmr'b^o mz, mm^^yy°m2 6<d 
Mil o g\zttfo-rz>fflft*m$imzjLy?->!?'rz>o 

mz, tm^*v?m2 entlZX-y^ysf-?*? 2 8 aZBJ&V. Mil 
0g©±lll75 : >m^2 8b«n o I'yf>m^2 8ali fB 
i^fy7!2 6CXD-h/W h£^T&M£fl^&T3fc#COVX^-Tr& 
0, %Z4<Dm 1 0 f CO±7jC:i2fi£*l&o I-;f>^X^ 2 8 a, 2 8b(l 

-*7h€tLT^-5, ^© c ko^X7f>m7 2 8a, 2 8bH M« 

« n £ n fc 2 o co si a> £ tz z> v v x h m & ^ 9 - - y v -r & ^ t \ z £ o x m 



14 



2 8 a, 2 8b$ffl^, ^J^tS-r ^>tf-AX^/^>^tC«fcoT, IHfil^-vy 7 
«2 6^M^W{CX>y^>^L, 3gCSg4©JBl 0 f cDjf^^Oit't' 
Tfg4<DJil 0 f $:^«JfcX<y5 1 >^-r^o ^4©110 f K:fett£X^> 

0. 1~0. 4/im©ilMl):i«K, 0. 1~0. 3 

■7°M2 6fc, 7>a-hA-T h£S5rT£^2&2 6 a7«/&£n£ e 

«5<fce>^ #Ittl3 1^ 0. 2~0. 8 //mCOff^.-e^-r^o #J»S 

3 lte, tm^r^r V -fm 2 6 43^^4 (DM 1 0 f iC43^TX>y ^^tlfcgfl 

Ell 1 A&cktt'EI 1 1 BtetonHM^-r, X^5^>^X^ 

2 8 a, 2 8 b$U7 h*"7bfc^ i^tfCMPHioT, S2g^y:7 0 Jl2 
6:fc=fctf»l4Jf 3 1 (Z)±®$i|tTOftt§. EI 1 1 A&«fctfEI 1 1 B\Z$> 

v>t, ^3 2(i wm*w±.-$-z>®.w.tk*hTuz> a ^(Dmmte. tm^f^^ 
fc&tf&mmmit. mxui o~5 onm©»t^5o 

Ell 2 A^iOTl 2 Btt^CDXS^To uOIgtH «®#:©±®^#: 
£>±{C, mfc£XA>^?£{C=l;^T, att#**£D&3M«3 3£, 0. 05 
~0. 5 (im<Dm&~l:J&f&'rZ>o M3 30milTfi CoFeN, Fe 
A1N, FeN> FeCo, F e Z r N^itSi&M^^slWffi V^tlSo 
If 1 3 3 ©llfIIiI«S^^J*W^ l^. -MtLT, 1H1 

3 3©W<!:LT, t&frIiM^^2. 4TOCoFeN$ffll^feOi:n. 

itti3 3tissii o gizmnznzo 

&H4J13 Ob^Mn. ^-<D|5^ H413 3tttIM^y-HltUTffl 
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^tbTH mmm%®m&2. 3T©CoNiFe*fcttFeCo^ 

tt> 3 0 b t N tSiftl 3 0 a ±IS<DX 

y ^>y©«^^s«an4®3 o b©j?*ti, ^«i-2 AimTfe^>o ±mm 

mm 3 0 tt, Mfem 3 O a , 3 0bC*oti/SStl5. 

s - jgffi t x 7 ^ r u > ^® ^ e» » tife^s t-eis s «&m 
mmh^vzmmfeffis o AO)mz> w^&o- i5~o. 2umu&t-rz> 

. 3-* SB 3 OBOfiH h7»^«aS»3 0At©*™tSh7^fi 
0A(Dilig^^b<> h 7 3 0A*>5«n*fct£oT, 

|Rjj&*8§ 10110 a©±®^M^fS]^^T7 t j:-r^SWJA«3 5-5 5° 
t^Si^fcUTfrfctlS. fM©«l 0 f fcfctt*Xy^>^©*£tt. 0. 
1-0. 4/iniT?*4ut^l/<, 0. 1-0. 3tfmT»5^tAU0ff 
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^<7)X«y^>^«, -<^>lf-A03iff*^»l©Ji 1 0 a©±® 

«5J:5l:, ^«7K«0^5^-A'-3-M3 4^ 2 0~3 0m 
m©»*T?JBd5U fCii^ftftlT, ^©±l£, H^b&^Mffl/VyF 

J^rSftfrtH^ 017A^gll7BH^Uc«fc5l:, KTO^CioT 

£D&3l«J8£, I- 0-1. 5/imOJ»*"e»*t5. gttI©mtbT 
tt, 2. 4T©CoFeNSfcttFeCo»6n« 

. £©BH4J1©±^ M*tf7;W^«fcO&S*6*Ji&* 0- 3-2. 0 

oT, Xy^>^X#£, 0*JAfc£O. 5-1. 0 iim©H^«T5. Xy 
f>TO^«4tltfl NiFe (Ni :45li%, Fe:5 

5fi»%) > mammmifil. 9-2. 1T©CoN 1 Fe (Co:D67l 
»%, Ni :^15li%, Fe:^Jl8fi*%) *fcttffiftt«m*ft*«2. 3 
TCFeCo (Fe :£j6 0fi*%, Co :l54 0li%) #ffl^e>ns. -© 
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X^Kfc^T, h^^yf fiS*3eT*«»©*W:» «*tfO. 1-0. 2^1! 

7&WSbVi„ #(C> xy^>W®ffi££2 0 0-3 0 0X:(DmmPl<»Um£~T 
S13 0 £&£o 

±^j;5l:^tt'rt>x«^>^<koTH4i§x>y5 : >^tT±M 

«>U3>*-mH (sio, gft7;^x->A (a in) mnmmamm 
■$t$mmm. w*.&c oFeN^Fecoio tzz>m&m&fcifc&'(-*>^y 

^Mffil£x^>^T3*^£#^3o X7f>^Xt©C 1 
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^>^©«i4»©flj^fae^^ v y°M 2 6 ©±®k# lt&t£i£^ 9 0 0 
s i o , s-fbr^^x^A (a 1 n) mmm^wmm^m^ mm 

1. 0Pa«Ct«U^ I^>Wfig(H2 0 0-3 0 0ra 

X.BC 1 3 ^J;t)tCO l *^tr*)©-C**Ct3&5«kO»*U^. X.y5->tf%X 
l:^t5C ljOSSIIil 0 0~3 0 0 c cmT?&5uidW*l/K x 
y7>>ftiX\Z&VtZ>BC 1 3 ©«E*tt, C l 2 ©flEft©5 
j&«#£LV>. BC 1 3 C 1 2 «<D5 0%£S;L£<h> TJI/^^X 
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S:K ->|J3>A-;HF (S iC) , &4k7)V*-V& (A 1 N) 

, Ifc 1 3 AjWh tfe^^tf^W, WAfJCoFeN^FeC 

T 3 Z\ t^t^^bT*^, 

IiI3 0^Ml^f:(l ±MII3 0m^iLt, 09 £ 

tlT. Mi(^t>t , -Al7f>^:<koT ) fg4©Hl 0 f ©— IKSrXy 

(D±.m±fc&mo£?\zmmmi mz, mm^(D±m±^mo 

£5\znmm&Bf&r%>o wz. mMm<o±\z. mx\iyv-^-D^m\z^ 

n. ^{c, msas©^ i«i 1 9 p©Tf;#4tssi5^©^^, m 

«fc"5fc, W*tf7JP5:TJ; 9 3-5 /tmClf^lStS. Wz 
, M^-fiCMPlCiot, ^2©I10b, I^ilOcM^l©a-f;H 
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T©X7^7'J >^®4 2 t, Ft, lES'Vy F (iflMilf 

MR^? 5 i:±p|J F JB 8 £ <D ffl (CgBB $ n&±8B S'-^ m-y^l7i 
tf£#fc» SVitMW(cM$tl/cT^M« 1 0fcj:O'±Mgi3 0 

tmm i o <Dffi.mffifr£±fflmmm 3 0 (Dmmm^tom^zmn^nrzmm 
2 6 'pt£< th-m^TMmm 1 0 t±mmmm 3 0 ^©ratc 

TMillOU fgl©J110a, fJ§2C7)Ji 1 0 b, ^3©110d, ^4 
©IlOf^^IlOc, lOe, lOgSWl/TlrJS. f 10110a 
fi, n-f;H3, 1 9tc*H6iT*fiBtcES3nT^*. i2©ll0b(t x 
7^7 U>^® 4 2 ©ffi^fC&^Tgl 1 1 0 a«fc0t>±a&fiBtffiJi3 OfiiJfC^ 

tfj-fs^Kfgiojf i o acii^nt^s, ^3©nodii xt^tu 

>y®4 2 0i5§l:^^Tl2Ol 1 0 bcfc0fe±MM3 OfiUfc^ffi-TSi 
5£&2©JI1 0 bfcJgffi$ttTtr>£. ^40110 f«, X7^7U>^iS4 
2<Dift#K:43V>Tf£3 0>Ji 1 0d<fct3fe±MIl3 0 fllt^ffi-rs«k 5 \ZW, 3 

i o dizmmznT^z. i^noc, ioe, iogn tssisii 
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0 t±mmm 3 0 t&mM.mzm&Tz>m& ! &4 3 ^ts. 
±mmm3oit. F7^^n«t^ S77^*§M3 0 At, 

T«8«Jil 0^4©il 0 f C»=¥^y^H2 6£^LT±M 

M3 o<Dh7-^iM3 o AfctfiRrraawm, tmmi ocdmbg 

01 4At^bfecfc3fC, XD-h/WM*, Sa«M=*yyjl2 6K&tt£X 
□ -hA-T h^^T-5M2 6 a£fg4 0JSl 0 f t^T^^fl <fc^T#i 
£$tl3. T&fc^ »26at^4©110 ftWSSfitXT^TU 
>^®4 2<i:CD£B^XD-h/W hTHtTiSo ^2 6ai^4©l 

1 0 f £/^T3te«^XD- h/Vf h-fe*D{£STH0 £&3„ i40llOf 
&cW±gBMJi3 OOmmm^m^ 2. 4T^±^5^.!:»LK 

Ell 5\Z^Vtc^o\Z, *nffi(DMn\Z&tfZ>MmnlMZ, -m^2(DM 

1 0 b tmmm 1 0 c t©ra^Eft$nfc#*i^'rsfi 1 ©3^^ 1 3 '> 
fc < £ 1 0 3 -f ;n 3 (^sb« $ nfc#«s w-r sf§ 2 <D 3 -f 

;n 9<h, »3oii odoffiSi&fclBSsn, n-r ;n 3, i9WJi:8it 

581l2 1i^f Ul/^, &2<D3<;H 9©#»©— 8Bfc» ^20110 
btl^Il 0 c£tf»;:g3B£*lT^5. n-r;H3, 19«, vrfnt>¥® 

«£«£&u g&&4 3©iiok:Ba«snTVis. a-r;n3, 19 
ws. mmm2 1«, n-r;n 3©g^gBi 3 a^-r;n 9(Dmmmi 9 b 

t*«fi®iTlS^v>*. SM12 i©J¥^te\ n-r;n 3, 1 9©j?^ct«9 

1st, tmmi o(D±tci*M3-r;p (3>r;n 3, 1 9*«kt*8aajS2 1 
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fi£-T 3 1M £ £<i *-T • 

©±k, tm**y?m2 ei^p-h/w h*«3&r*«W2 6 a*#fc« 
ittoaxy^trvx* 28a *»drr*xst. x^>^^ 28afeffl 

^TBft*ty^i2 6*s«fctTF»«WJBl 0O«4©Il 0 f ©-gKSrS&W 
tfTSIgfc* u©#ltti3 1©«^ 7^2 8a*Pttt6^. 

7^^2 8a«i^ aa»^^^ii2 6*<fcrJf#«ttH3 i<d±m* 

6*J;tf#*ttJB3 1©±®©±K, ±flHH»3 O^MtSIgt^i^ 

5 3 0 ^UT, b 7 3 0 AOi^5 

J:5C, BB»^-y^Ji2 6*5<ktrF«OWJBi 0©*4©Jil 0 f o-«*x 

2 6**tfb5v**»J»3 0 AOX7^7'J >^®4 2fc*tt* 

hi o f tc^^Tx^^>^$nfc^^ifi*^>^^^«^ 3 i 

. tot, toWMHTC. Eft^^2 6**tf*Hti3 1©±®£¥ 
»3 0 AS«HCl^»*J:<**t5i 
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icam-ts;! tot, $^m^yfm2 6&&wt 

Sfc, **!&©«HBTfck XD-h/WHt E^t7-/12 6©W2 6 

o f 3 o<Dtmt\sTm&mffi$i®mttm&m^tzm&izte, 
w&oft*r<DmM<Dma&Vj±-rzz. &o ztuziz. mz, ^4om 

10f^±M®i3 0©^tlT, ttfntttt&ft#*2. 4T£U:<0&fi& 
£fc> #«©^iUcJ;nte\ i#Wl:?fi^±® ^tt§^ 1 ©I 1 0 a © 

T*#3 0 #^66©JB!8Ttt, i2©ll 0 bii2©^;H 9iOIUI, 

mi<Dn4)H 3©#it^2©n^JH $<DmU£<DT%, &&x$w&mi 0 c 

ti203<;n 9t©Rin -en-en, fftM&MHi 7ia-3t^i$n5. 
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T»2OBi0blc»8St5i:^*4. ***©»*£<kntf 
[^2©^S£©^] 

HI 8A^bH2 0Attl7^7U>^*t^«O^Ki»«tRiSi^ 
U H 1 8 Bft^UH 2 0 BJMW*»©XT^7U ^ffifc^frfctfiSfc^ 

***©»«k:ff SflBBKft^y FOWfcfrSTCtt* 0 1 0 A*«fcOCH 1 0 B 

/w h*ajer*»*2 6 a B»^y^«2 e©±® 

018A^018B«W@^ CKOXSTtt, I^>^f 
2 8a, 28btU7ht7lft«. «JH*©±iB£#©±£, «*.tfX/*v* 
tttioT, H«mJ:0ft5itti5 0t. 0. 1-0. 2/im©**-W* 
**»©»«T?tt, «tt*5 0©T*K:iaO««**fc^ «tt»5 0©± 
BlZt,iai!!i*«*U*. lttl5 0C#»tbttt, CoFeN. FeAIN, F 
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2. 4T^^WJbl^ ELtTTtt, -HfcbT. 
ttttH5 0©*r»tbT, IWI«****«2. 4T(DCoFeN»Wi 

■ra. «ttH5 0j«i»«ioBfcsa«*n*. *ttJB5<m, 

©§fin attj|5o©±iBc*c&iaci*a:< , «*^«- -©w*^** 

OIL ^aXA-y^ra.T, ift#»i0ft5fflti5 2^ 0. 0 5 
A IN, FeN, FeCo, Fe Z rNl«««W 1 ^^' 

sattn 3 o e *»rifr*. tt&*5 2\,tnm^xs^-vmtvxm 

H&n*. fflS13 0eC**B, mtfl~2amT^ «tt« 3 0 e ©tt 
**<hbT«, «I»2. 3TOCoNiFe*fettFeCo# 

H2 0A*<fcOT2 0BfcJU*©XgS*-r. ^©X@T^ WM 3 0 e £X 

STOP 5 0*±t«ai*t^2 6*«R»KI^>m. X*^>*« 
OttftM 5 2, 5 0il *n*WWti 3 0 e tH^ffl^tt^tiitti 3 
0d, 30c tM. ±MiI3 0Hlttl3 0c, 30d, 3 0 e lc£o 
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>¥-&<Dmftjjm&?g i©noa o±®(c^»^iRj{c^LT^-r^^wj 

£UZ>£?\ZVTftfrn2>o fft4 (DM 1 0 f tC&tt^Xy^ 
^£>$l£te, 0. 1~0. 4 Atm-e$^^<i:75WSL<, 0. 1~0. 3/zmT 
feSil^ci; W£L^ 0 Xy^>^(Z)^£0. 5 AimJ^U: fete, it-T F 
^-f h^lM H-T l/-X^£L^T<&& 0 ;i<D<fc?fCbT, fg 4 ©HI Of 

\zmm£-%fa\zttisTt£-tftm&4 o~7 5° ^^^j;^^LTfT^n^> 0 

M!3 4£, 2O~3OMm0f*TMt> ^(DmM^mtVX, -^(D±iZ 

*^Jfi©jg|8Ttt> xn-h/WKd IE^^^7°H2 6l:^Jt5XD-h 
A-f h*a3Tr*«»2 6 a £±S$««Ji 3 0©ltl 3 0c £jWrr5#Blc: 
J;^TS3t$ns. Tfcfc^ SSgB2 6 ailtt!3 0 c t*iSt5&fiix7 

tti3 0c tm^ei^xD- h/w h-tfp^eTHo ^mmom 
^xfc, 02 2&mmvTmxLrz£oteT&mmmv>mm\z& ; 5xa-hM 
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mmm i <Dmmm<Dmmfttmm&2 ommm^mmm^tomizmn^n 

>pu -wmmm i&&tfm2 ommm <d m iz , mmm i*M2o 
MmmizttLTmmzntcvtm^mtfznrzmm^'fji't&mz., 

ifiaTx * &m vtz£ wis^ * y ya^<fc # as i (Din k&wtx-/ 5f 

1-&X|§<!: 
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3. hk* m&^7s#&&ttzxu£m&m2<Dmmm&j&f&rzxmt<D 

5 . iftfSf?! 2 (Dill© h 5 y *«SJ£»tt¥fiT?*3 E £ £#Sfc£-rSffif^ 
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y^^nrc^^m^^^oiz^mm^m^-r^o mz, 
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